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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic sensor having a low 
power consumption and high magnetoresistance change ratio and 
contactless encoder using the same. 

SOLUTION: A sensor element 1 1 is composed of ferroelectric tunnel 
junction elements having series-connected junctions 12 composed of a 
lower ferroelectric metal layer 13, insulation or less 14 and upper 
ferroelectric metal layer 1 5 on a substrate 6. The series connection of 
the high-resistance ferromagnetic tunnel junction elements raise the 
electric resistance of the sensor element, thereby suppressing the 
power consumption and reduces the applied voltage to each junction, 
this allowing the tunnel junction elements to operate at a high 
magnetoresistance change ratio and low voltage. 
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